Mucociliary function and endothelins 1, 2, and 3.
Endothelins are recently discovered peptides that cause vasoconstriction and bronchoconstriction. The significance to the mucociliary system of endothelins (ET) 1, 2 and 3 in upper as well as lower airways has not yet been clarified. Effects of these active peptides were investigated, combining both in vitro and in vivo rabbit models of mucociliary activity from the maxillary sinus and the trachea. The studies were performed using computerized photometric microscopy. Immunohistologic staining procedures were used to determine the presence of endothelins in sinus and trachea epithelium. Significant effects on mucociliary activity were noted for ET-1, -2, and -3 in vitro as well as in vivo. All endothelins were noted to accelerate mucociliary activity of both sinus and tracheal mucosa. The effects of endothelins were greater in the sinus than in the trachea. In vitro studies using the calcium blocker nifedipine and the cyclooxygenase inhibitor diclofenac indicated that the mechanism of action involves an intermediary prostaglandin pathway but is independent of release of intracellular calcium. These results were confirmed using ET-1 in vivo. Immunohistochemical staining showed endothelin to be present in both maxillary and tracheal epithelium of the rabbit. We conclude that endothelins have significant mucociliary stimulatory effects and that the presence of endothelins in normal mucosa indicates a potentially important role in respiratory homeostasis as well as inflammatory conditions.